Induction of long-term synaptic changes at one synapse can facilitate the induction of long-term plasticity at another synapse. Here we show that if Aplysia sensory neuron (SN) somata and their remote motor neuron (MN) synapses are simultaneously exposed to serotonin (5HT) pulses, which at either site alone are insufficient to induce long-term facilitation (LTF), processes activated at these sites interact to induce LTF. Coincident induction of LTF requires: (1) that the synaptic pulse occurs within a brief temporal window of the somatic pulse and (2) that local protein synthesis occurs immediately at the synapse, followed by delayed protein synthesis at the soma. LTF at the SN-MN synapses can also be induced with cell-wide application of repeated pulses of 5HT. However, these two forms of LTF differ mechanistically: (1) coincident LTF requires protein synthesis in the postsynaptic motor neuron, whereas repeated 5HT LTF does not, and (2) repeated 5HT LTF is accompanied by intermediate-term (3 h) facilitation, whereas coincident LTF is not. Thus LTF expressed in the same temporal domain can result from different underlying mechanisms. ᭧ 2002 Elsevier Science (USA) Synaptic plasticity, commonly thought to be a neuronal substrate for learning and memory, can exist in several temporal phases. In both hippocampus and Aplysia sensorimotor synapses, temporal phases of plasticity range from short term (minutes) to long term (hours to days). Recent evidence from both systems has shown that long-term changes in synaptic strength induced at one synaptic site can facilitate the induction of long-term changes at another site (Frey & Morris, 1997; Casadio, Martin, Giustetto, Zhu, Chen, Bartsch, Bailey, & Kandel, 1999). We have recently examined induction of long-term facilitation (LTF) in the intact CNS of Aplysia by exploring the temporal and spatial constraints on interactions between two structurally remote cellular compartments of the CNS: (1) the cell bodies of tail sensory neurons (SNs) and their proximal synapses onto interneurons, located in the pleural ganglion, and (2) their distal synapses onto tail motor Address correspondence and reprint requests to Thomas J. Carew,
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